In the course of recent floristic studies in the Caucasus, Oxystegus daldinianus (De Not.) Köckinger, O. Werner & Ros was collected in the Black Sea coastal area, and two specimens from Dagestan were identified as Pseudosymblepharis bombayensis (Müll. Hal.) P. Sollman. Both species are newly recorded for Russia. Two localities of O. daldinianus and one of P. bombayensis were revealed in Georgia based on re-identified herbarium collections. Distinctiveness of these species based both on morphological characters and nuclear ITS sequences is discussed. 
INTRODUCTION
The history of the genus Oxystegus (Limpr.) Hilp. was recently overviewed by Köckinger et al. (2010) . It was treated as a subgenus of Trichostomum Bruch by Zander (1993) , and many recent floras followed this point of view (Smith, 2004; Guerra et al., 2006; Hallingbäck et al., 2008, etc.) , while generic rank of Oxystegus was accepted in most Russian floras and check-lists (Savicz-Lyubitskaya & Smirnova, 1970; Ignatov & Ignatova, 2003; Ignatov, Afonina, Ignatova et al., 2006) . A molecular phylogenetic studies of Trichostomoideae has been provided by Werner et al. (2005) who showed that generitypes of Trichostomum and Oxystegus are not closely related. At the same time, Köckinger et al. (2010) stated that the circumscription of Oxystegus remains unclear and its separation from Pseudosymblepharis Broth. is problematic. Köckinger et al. (2010) revised the genus Oxystegus in Europe, considering also nrITS sequence data. Five species and one subspecies were recognized, including one species, O. minor Köckinger, O. Werner & Ros new for science. The taxonomic status of O. daldinianus, which was previously treated as a variety of Trichostomum tenuirostre, was raised to species rank.
Until recently, only one species of the genus Oxystegus, O. tenuirostris, was known in Russia. In the Russian Caucasus it was reported from the Black Sea coastal area as well as from the forest belt in the mountains of Kabardino-Balkaria, Karachaevo-Cherkessia, etc. (Ignatov et al., 2002; Ignatova et al., 2005 Ignatova et al., , 2007 Kharzinov et al., 2004) .
During an excursion in Sochi area at Black Sea coast in 2012 we collected a peculiar specimen, which was tentatively identified as O. daldinianus. However, as some characters of this specimen did not fit in the species description, we checked its identity with nrITS.
Along with some other Oxystegus samples, we included in molecular analysis two other puzzling collections made in Dagestan. Resembling in some respects O. tenuirostris, the specimens look somewhat different in having longer and narrower leaves and stronger costa.
MATHERIALS AND METHODS Twelve collections from Russia were used in the molecular analysis, including one specimen of O. daldinianus, 9 of O. tenuirostris, and 2 'O. sp.' from Dagestan; 44 accessions were taken from GenBank for comparison, including Tortella, Trichostomum, Pseudosymblepharis, Oxystegus, and Pleurochaete species. Specimen data are given in Appendix 1. Six specimens of Pseudosymblepharis, which were kindly send to us by Drs. Ph. Sollman and D.G. Long, were used for morphological comparison, and collections of O. tenuirostris from LE, MHA and MW were revised. The tree was rooted on Trichostomum brachydontium.
Nuclear ITS1-5.8S RNA-ITS2 region was studied. The protocol of DNA extraction and amplification was the same as in Gardiner et al. (2005) . Sequences were aligned manually in Bioedit (Hall, 1999) and analysed with maximum parsimony method in NONA (Goloboff, 1994) under the Winclada shell (Nixon, 1999) . The strict consensus tree was obtained in ratchet parsimony analysis (200 iterations, hold 25, characters to sample 100), that found 1786 shortest trees (L=228). Jackknife support was calculated for 1000 iterations (number of searches 10, hold 10, do max).
RESULTS As the present analysis was done using previously obtained GenBank data already analyzed by Köckinger et al. (2010) , the overall tree topology is not discussed here in all details. The analysis has been addressed mostly to finding the identity of unclear Caucasian species.
The strict consensus tree ( Fig. 1 ) resolved species other than from the genus Trichostomum in polytomy formed by Tortella species and two clades: 1) clade of Pleurochaete species, and 2) Pseudosymblepharis + Oxystegus clade.
Within the Pseudosymblepharis + Oxystegus clade, species of the former genus form a polytomy, which includes specimens from the Caucasus, India, China and Costa Rica. Species of Oxystegus formed three clades, two with single species, O. tenuirostris and O. minor, and third one with three other species included in the analysis.
A topology of the Pseudosymblepharis + Oxystegus clade is similar to that obtained by Köckinger et al. (2010) . Specimen of Oxystegus daldinianus from the Caucasus is resolved within the larger one of two subclades formed by specimens of this species. All specimens of O. tenuirostris from Russia are grouped with GenBank accessions of this species. DISCUSSION ITS analysis confirms the placement of the specimen from the Black Sea coastal area in Oxystegus daldinianus, in spite of certain difference in leaf shape. Köckinger et al. (2010) found this species in two separate clades in their molecular phylogenetic tree. The specimen from the Caucasus is grouped with specimens used in that study from Ireland, Austria, and China.
Two specimens from Dagestan which were identified as Oxystegus tenuirostris with question mark, were found outside the clade formed by that species, but in a polytomy formed by Pseudosymblepharis species.
The latter genus is unknown in Europe and distributed in tropical and warm-temperate areas of the world (Zander, 1993) . A taxonomic revision of Pseudosymblepharis in Asia was published by Sollman (2000) , who recognized in this region only one species, P. bombayensis, and reduced 23 names to its synonymy. He discussed its diagnostic characters and variation, as well as provided a detailed comparison with Oxystegus tenuirostris [as Trichostomum tenuirostre], because poorly developed specimens of P. bombayensis could be confused with the latter species. In some features discussed by Sollman (l.c., p. 142) specimens from Dagestan agree with O. tenuirostris: (1) leaf base hardly expanded, without shoulders above it vs. leaf base widened, with shoulders in P. bombayensis; (2) cells in transitional zone from base to lamina not porose vs. transitional cells usually porose. However, according to Sollman (l.c.) , these characters can be variously expressed in P. bombayensis. At the same time, the Dagestan specimens are more similar to P. bombayense habitually, in spite of smaller size of plants (shorter stems): in dry state their leaves are strongly crisped to circinate, mainly due to stronger costa. Costa width at leaf base is ca. 90 μm in the Dagestan specimens, much wider than it is common for O. tenuirostris; it occupies ca. 1/4 or even 1/3 of limb width, which is not a case of the latter species. More or less straight leaf margins and dense papillae, obscuring the lumen in surface view, also place the Dagestan specimens together with Pseudosymblepharis.
There are some other characters which pull Dagestan specimens together with P. bombayensis: (1) in stem transverse section outer cortical cells are thick-walled and brownish, central strand is weak vs. well-differentiated hyalodermis and central strand are usually present in O. tenuirostris; (2) dorsal side of costa is formed by elongate cells and smooth throughout vs. distal surface cells on dorsal side of costa, near leaf apex, are usually subquadrate and papillose in O. tenuirostris (see Köckinger et al., 2010) ; (3) marginal cells of leaf base are thin-walled in several rows, contrasting with thick-walled inner cells, and colorless marginal cells extend upwards and forming a border (like in Tortella, but less clearly delimited) vs. marginal and inner basal cells equally thin-walled, not extending upwards at margins and not forming a border in O. tenuirostris. Pseudosymblepharis bombayensis is very variable in morphological characters (Sollman, 2000) , and first molecular data, based on a rather restricted sampling, also show a considerable variability of its ITS region (Köckinger et al., 2010) . Specimens from Dagestan are most similar in ITS to the specimen from India (GenBank accession HM049777). We were able to study a duplicate of this sample (D.G.Long #26379); it represents a comparatively slender plant with variously expanded leaf bases, some of them only weakly widened and similar to leaves of Dagestan plants. According to the results of molecular analysis and a comparison of morphological characters, and taking into account a contemporary wide taxonomic concept of P. bombayensis, we refer specimens from Dagestan to the latter species. Plants rather large for the genus, to 3(-5) cm high, in loose tufts, yellowish green or pure green above, brownish below. Stems simple or sparsely branched, evenly foliated, rounded in transverse section, hyalodermis present, sclerodermis in (1-)2-3 rows, medullar cells with moderately thickened walls, central strand absent. Leaves crisped when dry, patent to spreading when moist, not or weakly fragile, 4-6 mm long, 0.5-0.6 mm wide at base, linear-lanceolate, limb slighly concave, gradually narrowing to the apex or parallel-margined in middle part of leaf and quickly tapered to cuspidate in apical part, sheath shorter than wide or equal in width and length, of the same width as limb or slightly wider or narrower; costa strong, 80-100 μm wide at base, gradually narrowing from base to apex, percurrent to shortly excurrent, strongly prominent abaxially, in transverse section semicircular to nearly circular, with one row of guide cells, large dorsal and small ventral stereid band, adaxial epidermis differentiated, surface cells on adaxial side of costa subquadrate and papillose, surface cells on abaxial side of costa elongate rectangular, thick-walled, smooth throughout; margins plane, remotely and bluntly toothed, not or weakly undulate in proximal part of limb; distal and median laminal cells subquadrate, 8-12(-15)μm, with moderately thickened walls, papillae small to moderately sized, bifid, not very dense, not obscuring lumina; basal laminal cells rectangular, 30-55×12-14μm, hyaline, smooth, thin-walled, transition to papillose median cells gradual, cells of transitional zone thick-walled, not porose. Dioicous. Sporophytes not seen in specimens from the Caucasus.
Differentiation. Oxystegus daldinianus differs from O. tenuirostris in usually larger size of plants, less fragile leaves and weakly, bluntly and remotely denticulate margins of the limb, while the latter species is characterized by small plants, often strongly fragile leaves with variously notched margins (rarely toothed and then sharply). Elongate and smooth cells on adaxial side of costa, including its distal part, are very helpful for separating of O. daldinianus from O. tenuirostris, which has short rectangular to subquadrate and usually papillose surface cells on abaxial side of costa in distal uppermost part of leaf. Stems of O. daldinianus always lack central strand, while in O. tenuirostris it is usually present. Köckinger et al. (2010) list some other characters in which these species differ: (1) ligulate leaves with parallel margins in mid-leaf and suddenly narrowed apical part in O. daldinianus vs. linear-lanceolate leaves gradually narrowing to the apex from mid-leaf or below in O. tenuirostris; (2) sheath often narrower than limb vs. sheath often slightly wider than limb, respectively. However, these characters are not clearly seen in specimens from the Caucasus. The narrow leaves of these plants may be due to the warm climate. In most parts of the known distribution area of the species the climate is distinctly colder.
Ecology. Oxystegus daldinianus has been found in places not far to the Black Sea coast where calcareous sedimentary bedrocks are represented. In Sochi area it was collected from crevices of rock outcrop near the road, in rather open place. In Adzharia, according to label information, it grew on rocks in beech forest on mountain slope, on rocks shaded by ferns, along a stream, and on rotten log. According to Köckinger et al. (2010) , there is no considerable difference in rock preference between O. daldinianus and O. tenuirostris: the former species grows on rocks with acidic to subneutral reaction, and the latter one prefers subneutral sites, but also tolerates moderately acid to nearly neutral rocks and is rarely found even on limestones. Interestingly, a revision of herbarium material from the Caucasus revealed that all specimens from the Black Sea coastal area identified as O. tenuirostris belong to other taxa, and the latter species is apparently absent from this area with calcareous bedrocks, probably because of the already too warm climate. At the same time, O. daldinianus turned to be the only species of the genus in this generally calcareous area; however, it is not widespread there and never grows directly on limestone rock.
Distribution. In the Caucasus, O. daldinianus is restricted to the Black Sea coastal area. At the moment it is known from Lazarevskoe surroundings in Krasnodar Territory, Russia, and from Batumi District in Adzharia, Georgia. Its general distribution is described by Köckinger et al. (2010) as follow: mountainous parts of Atlantic Europe, Alps and SW Scandinavia; China. Its findings in the Caucasus obviously fill a gap in its distribution. Ignatov & Ignatova (2003) .
Oxystegus daldinianus and the slender form of Pseudosymblepharis bombayensis from the Caucasus were occasionally identified as O. tenuirostris; their distinction is discussed under these species.The latter species was also confused with Didymodon sinuosus, which has strongly fragile leaves with notched margins and often with fallenoff apical parts. However,at least in young upper leaves of D. sinuosus a coarse dentation of distal leaf margin is clear- 1 -habit, dry; 2 -stem transverse section; 3, 10-13 -leaves; 4-5 -upper laminal cells; 6 -habit, wet; 7-8 -transition from basal to median laminal cells; 9 -distalmost cells of leaf lamina and surface cells of costa on abaxial side near leaf apex; 14 -leaf transverse section; 15 -basal laminal cells. Scale bars: 2 mm for 1, 6; 1 mm for 3, 10-13; 100 μm for 2, 4-5, 7-9, 14-15. ly seen; this character separates it from O. tenuirostris, which usually has notched distal leaf margins, or very rarely with few small denticulations. Furthermore, the basal leaf margin is narrowly recurved in D. sinuosus and plane in O. tenuirostris, and basal laminal cells are more sharply differentiated in the latter species.
Distribution and ecology. All records of O. tenuirostris from the Black Sea coastal area (Ignatov et al., 2002; Ignatova et al., 2005, etc.) were erroneous. The climate of this area is seemingly already too warm for the species. A revision of herbarium collections confirms its occurrence in mountainous regions of Karachaevo-Cherkessia, Kabardino-Balkaria, Adygeya, and Krasnodar Territory, where neutral or acidic bedrocks are rather common; few localities are known from Dagestan. It grows in shady and moderately wet habitats from forest to subalpine belt, occasionally in alpine meadows, on rocks, rock outcrops, fine soil, directly on rock surface and on soil layer. Sollman, Trop. Bryol. 20: 139. 2001 . Fig. 3 . NB: we provide a description of the Caucasian plants, which deviate considerably from typical forms of the species.This difference is discussed separately (see p.175).
Plants medium-sized, in loose tufts, yellowish green. Stems simple, ca. 5 mm long, evenly foliated, rounded in transverse section, hyalodermis absent, sclerodermis in 2-3 rows, medullar cells with moderately thickened walls, central strand absent or weak. Leaves strongly crisped to circinate when dry, patent when moist, + fragile, 4-6 mm long, 0.3-0.5 mm wide at base, linear lanceolate, limb concave to widely keeled, with parallel margins in middle part of leaf and gradually tapered in distal 1/4 of leaf, sheath longer than wide, slightly wider than limb or of the same width; costa strong, 80-100 μm wide at base, occupying(1/5-) 1/4-1/3 of limb width, gradually narrowing from base to apex, excurrent into short mucro, strongly prominent abaxially, in transverse section semicircular, with one row of guide cells, large dorsal and ventral stereid bands, adaxial epidermis differentiated, surface cells on adaxial side of costa subquadrate and papillose, surface cells on abaxial side of costa elongate rectangular, thick-walled, smooth throughout; margins plane, not to + strongly undulate, straight or notched; distal and median laminal cells subquadrate, 10-12(-14)μm, with moderately thickened walls, papillae moderately sized, bifid, dense, obscuring lumina; basal laminal cells rectangular, 40-90×12-20μm, hyaline, smooth, thinwalled, not porose, transition to papillose median cells gradual, cells of transitional zone thick-walled, yellowish, not or weakly porose; hyaline marginal cells often extending upwards along margin, forming not sharply delimited border. Dioicous. Perichaetial leaves with more wide sheathing base. Sporophytes not seen in specimens from the Caucasus (only plants with archegonia were observed).
Differentiation. Plants of Pseudosymblepharis bombayensis from the Caucasus were taken for long-leaved form of Oxystegus tenuirostris , especially due to their underdeveloped stature and leaves with hardly expanded sheath. The latter species is known as very variable. However, even in such long leaves of O. tenuirostris costa is weaker, it never occupies 1/3 of leaf width, and leaves are less stiff. Furthermore, in Pseudosymblepharis bombayensis surface cells of costa on dorsal side are elongate and smooth throughout, while in O. tenuirostris they are shortly rectangular and subquadrate and often papillose in distal end of leaf. Densely papillose laminal cells are also helpful in separating of P. bombayensis from Oxystegus, which has smaller and more distant papillae, not obscuring cell lumina. An additional character is the hyaline border in basal part of leaf extending upwards along the margin.
Ecology. In Dagestan, P. bombayensis was collected in the areas with limestone bedrocks, at ca. 1730 m a.s.l., on rocky soil along a road in birch forest, and at 1160 m, on open rocky place in stream valley. In Georgia, it grew at 2100 m a.s.l., near timberline, in cliff crevices [loamy shists and sandstone are most common in this territory].
Distribution. Pseudosymblepharis bombayensis was collected in three localities in the Caucasus, two of them, in Dagestan, being very close, ca. 20 km from each other, and the third one, in Eastern Georgia, at the distance ca. 80 km.
The total range of P. bombayensis s.l. is overviewed by Sollman (2000) . It is rather widespread in tropical and subtropical areas of Asia from China and Japan to India, Thailand, Papua New Guinea and Philippines and westward to Yemen and Socotra. The distance from its main area to the disjunct locality in the Caucasus is more than 3000 km. This is outstanding, but not the maximal case of disjunctive distribution between the Eastern Caucasus (Dagestan) and tropical areas. Ignatova et al (2010) described Lindbergia dagestanica Ignatova & Ignatov, a separate species albeit very close to South and East African L. patentifolia Dixon. The closest locality of this relative in Ethiopia exceeds 4000 km, and, similarly with Pseudosymblepharis, it is the first record in Europe (and moreover in Eurasia as a whole) of representative of the peculiar group of African and American Lindbergia (not formally recognized, but found to be distinct in molecular phylogeneric analysis).
